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This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims 

1. (Currently Amended) A method for reducing toner in an image comprised of 
raster pel data, comprising: 

detemuning surrounding pels of subject pels; 

for each subject pel, generating a sub-pulse width power to charge a sxib-pel region within 
the subject pel based on a pattern of the surrounding pels of the subject pel , wherein the charp ;ed 
sub-pel region is less than a region of the subject oel: and 

for each subject pel, generating position information indicating an alignment of the 
sub-pe] region in the pel, wherein the position information is used to position the sub-pel region 
produced by the sub-pulse width power in the pel. 

2. (Original) The method of claim 1, wherein toner is attracted to the charged 
sub-pel region, 

3. (Previously Presented) A method for reducing toner in an image comprised of 
raster pel data, comprising: 

deteimining surrounding pels of subject pels; 

for each subject pel, generating a sub-pulse width power to charge a sub-pel region within 
the subject pel based on a pattern of the surrounding pels of the subject pel; and 

for each subject pel, genarating position information indicating an alignment of the 
sub-pel region in the pel, wherein the position information is used to position the sub-pel region 
produced by the sub-pulse width power in the pel, and wherein the position information dusters 
the sub-pel region of adjacent pels in order to reduce electrogmanetic radiation. 

4. (Original) The method of claim 1, further comprising: 

for each subject pel, determining whethw the pattern of the surrounding pels indicates 
that the subject pel is in a black filled region, wherein the position information is used to align 
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the sub-pel region in the subject pel in the black filled region to be adjacent to the sub-pel region 
in one adjacent subject pel in the black filled region. 

5. (Original) The method of claim 4, wherein the alignment of the sub-pels fotms a 
checkerboard pattern. 

6. (Previously Presented) A method for reducing toner in an image comprised of 
raster pel data, comprising: 

determining surrounding pels of subject pels; 

for each subject pel, generating a sub-pulse width power to charge a sub-pel region within 
the subject pel based on a pattern of the surrounding pels of the subject pel; and 

for each subject pel, generating position infonnation indicating an alignment of the 
sub-pel region in the pel, wherein the position information is used to position the sub-pel region 
produced by the sub-pulse width power in the pel, and wherein the sub-pulse width power and 
position information is encoded in a look-up table that provides one output sub-pulse width 
power and position information for an input subject pel and surrounding pel pattern. 

7. (Currently Amended) The method of claim [[4]] 3, wherein the surrounding pels 
include pels fi-om the scan line including the subject pel and fi^m scan lines adjacent to the 
subject pel, wherein the subject pel is in the black filled region if a plurality of the surrounding 
pels are all black. 

8. (Original) The method of claim 7, wherein the subject pel is in the black filled 
region if the plurality of the pels that surround the subject pel that are all black form a cross 
sh^c. 

9. (Original) The method of claim 7, wherein the surrounding pels and subject pel 
form a data window of pels, further comprising: 

encoding pel positions in the data window to include location information of the subject 
pel with respect to other pels if the subject pel is in one black fi^lled region; and 
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using the position information to align the sub-pel reigioms in the subject pels in the black 
filled region to be adjacent to ttie sub-pel region in one adjacent subject pel in the black jRUed 



1 0. (Original) The method of claim 9, wherein the data window fonns a diamond 
shape with the subject pel at the center of the diamond shaped window. 

1 J - (Original) The method of claim 9, wherein the sub-pulse width power and 
position infomiation are encoded in a look-up table that provides one output value including 
sub-pulse width power and position information for an input subject pel and surrounding pel 
pattern, and wherein the look-up table is encoded to provide the position information that is used 
to align, sub-pel regions in pels m the black filled region to be adjacent to the sub-pel region in 
one adjacent subject pel for input data windows that arc encoded with position information. 

12. (Original) The method of claim 7, wherein the surrounding pels and subject pel 
fonn a data window of pels, further comprising, .for each subject pel: 

detennining from the pels in. the data window whether the subject pel is on an edge of an 
image of black pels; and 

using the data window as input to a look-up table that provides one output sub-pulse 
width power and position information for different input data window patterns-including patterns 
that indicate that the subject pel is in one black fUled region or on one image edge. 

13. (Original) The method of claim 12, wherein the look-up table is encoded to align 
pels on the edge toward the black filled region, 

14. (Original) The method of claim 12, wherein the look-up table i$ encoded to 
provide a sub-pulse width power level for pels on the edge that is less than the sub-pulse width 
power level for pels in the black filled region. 
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1 5. (CuxrCDtly Amended) A system for reducing toner in an image comprised of raster 
pel data, comprising: 

means for determining surrounding pels of subject pels; 

means for generating, for each subject pel, a sub-pulse width powa: to charge a sub-pel 
region within the subject pel based on a pattem of the surrounding pels of the subject pel^ 
wherein the charged sub-pel region is less than a region of the subject pel : and 

means for generating, for each subject pel, position information indicating an alignment 
of the sub-pel region in the pel, wherein the position information is used to position the sub-pel 
region produced by tbe sub-pulse width power in the pel. 

16. (Original) The system of claim 1 5, wherein toner is attracted to the charged 
sub-pel region. 

17. (Previously Presented) A system for reducing toner in an image comprised of 
raster pel data, comprising: 

means for determining surrounding pels of subject pels; 

means for generating^ for each subject peI-» a sub-pulse width power to charge a sub-pel 
region within the subject pel based on a pattern of the surrounding pels of the subject pel; and 

means for generating, for each subject pel, position information indicating an alignment 
of the sub-pel region m the pel, wherein the position information is used to position the sub-pel 
region produced by the sub-pulse width power in the pel, and wherein the position information 
clusters the sub-pel region of adjacent pels in order to reduce electromagnetic radiation. 

1 8. (Original) The system of claim 1 6, further comprising: 

means for determining, for each subject pel, whether the pattem of the surrounding pels 
indicates that the subject pel is in a black filled region, wherein the position information is used 
to align the sub-pel region in the subject pel in the black filled region to be adjacent to the 
sub-pel region in one adjacent subject pel in the black filled region. 
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19.. (Original) The system of claim 1 8, wherein the alignment of the sub-pels forms a 
checkerboard pattern. 



20. (Previously Presented) A system for reducing toner in an image comprised of 
raster pel data, comprising: 

means for determining surrounding pels of subject pels; 

means for generating, for each subject pel, a sub-pulse width power to charge a sub-pel 
region within the subject pel based on a pattern of the surrounding pels of the subject pel; and 

means for generating, for each subject pel, position information indicating an aUgnmeut 
of the sub"pel region in the pel, wherei.a the position information is used to position the sub-pel 
region produced by the sub-pul$e width power in the pel, and wherein the sub-pulse width power 
and position information is encoded in a look-up table that provides one output sub-pulse width 
power and position infbnnation for an input subject pel and suirounding pel pattern. 

2 1 . (Original) The system of claim 1 7, wherein the surrounding pels include pels from 
the scan line including the subject pel and from scan lines adjacent to the subject pel, wherein the 
subject pel is in the black filled region if a plurality of the surrounding pels are all black. 

22. (Original) The system of claim 21, wherein the subject pel is in the black filled 
region if the plurality of the pels that surround the subject pel that are all black form a cnjss 
shape. 

23. (Original) The system of claim 21 , wherein the surrounding pels and subject pel 
form a data window of pels, .further comprising: 

means for encoding pel positions in the data window to include location information of 
the subject pel with respect to other pels if the.subject pel is in one black jiUed region; and 

means for using the position information to align the sub-pel regions in the subject pels in 
the black filled region to be adjacent to the sub-pel region in one adjacent subject pel in the black 
filled region. 
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24. (Original) The system of claim 23, wherein the data window forms a diamond 
shape with the subject pel at the center of the diamond shaped window. 

25. (Original) The system of claim 23, wherein the sub-pulse width power and 
position information are encoded in a look-up table that provides one output value including 
sub-pulse width power and position information for an input subject pel and surrounding pe) 
pattern, and wherein the look-up table is encoded to provide the position information that is used 
to align sub-pel regions in pels in the black filled region to be adjacent to the sub-pel region in 
one adjacent subject pel for input data windows that are encoded with position information. 

26. (Original) The system of claim 21, wherein the surrounding pels and subject pel 
form a data window of pels, further comprising, for each subject pel: 

means for determining from the pels in the data window whether^the subject pel is on an 
edge of an image of black pels; and 

means for using the data window as input to a look-up table that provides one output 
sub-pulse width power and position information for different input data window patterns 
including patterns that indicate that the subject pel is in one black filled region or on one image 
edge. 

27. (Original) The system of claim 26, wherein the look-up table is encoded to align 
pels on the edge toward the black filled region. 

28. (Original) The system of claim 26, wherein the look-up table is encoded to 
provide a sub^pulse width power level for pels on the edge that is less than the sub-pulse width 
power* level for pels in the black filled region, 

29. (Previously Presented) A computer-readable transmission medium including a 
look-up table data structure used for reducing toner in an image comprised of raster pel data, 
comprising: 
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a plurality of output values, wherein one output value is provided for at least one pattern 
of pels including a subject pel, wherein the output value is substituted for the subject pel, and 
wherein the output value comprises a sub-pulse width power to charge a sub-pel region within 
the subject nel. wherein the charged s ub-pel region is less than a region of the subject pel, and 
position information indicating an aligntnent of the sub-pel region in the pel, wherein the 
position information is used to position the sub-pel region produced by the sub-pulse width 
power in the pel. 

30. (Original) The computer-readable transmission tnedium of claim 29, wherein 
toner is attracted to the charged sub-pel region. 

3 1 . (Original) The computer-readable transmission medium of claim 29, wherein the 
position inforaiation clusters the sub-pel region of adjacent pels in oider to reduce 
electrogmanetic radiation. 

32. (Original) The computer-readable transmission medium of claim 29, wherein the 
output values for subject pels in a black filled region include position information that aligns the 
sub-pel region in the subject pels in the black filled region to be adjacent to the sub-pel region in 
one adjacent subject pel in the black filled region. 

33. (Previously Presented) A computer-readable transmission medium including a 
look-i^ table data structure used for reducing toner in an image comprised of raster pel data. 



a plurality of output values, wherein one output value is provided for at least one pattern 
of pels including a subject pel, wherein the output value is substituted for the subject pel, and 
wherein the output value comprises a sub-pulse width power to charge a sub-pel region within 
the subject pel and position infonnation indicating an alignment of the $ub-pel region in the pel, 
wherein the position infomiation is used to position the sub-pel region produced by the sub-pulse 
width power in the pel, wherein the output vahies for subject pels in a black filled region include 
position infonnation that aligns the sub-pel region in the subject pels in the black filled region to 
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be adjacent to the sub-pel region in one adjacent subject pel in the black filled region, and ' 
wberein the position infonnation for the output values of subject pels in the black filled region 
aligns the sub-pel regions* to form a checkerboard pattern. 

34. (OrigiaaJ) The coniputer-readable transmission medium of claim 33, wherein the 
subject pels are in the black filled region if a plurality of the surrounding pels are all black. 

35. (Original) The computer-readable transmission medium of claim 34, wherein the 
subject pel is in the black filled region if the plurahty of the pels that surround the subject pel that 
are all black foma a cross shape. 

36. (Previously Presented) A computer-readable transmission mediimi including a 
look-up table data structure used for reducing toner in an image comprised of raster pel data, 
comprising: 

a plurality of output values, wherein one output value is provided for at least one pattern 
of pels including a subject pel, wherein the output value is substituted for the subject pel, and 
wherein the output value comprises a sub-pulse width power to charge a sub-pel regi on within 
the subject pel and position information indicating an alignment of the sub-pel region in the pel, 
wherein the position information is used to position the sub-pel region produced by the sub-pulse 
width power in the pel, and wherein the surrounding pels for which an output value is provided 
in the look-up table data structure form a diamond shape with the subject pel at the center of the 
diamond shaped window. 

37. (Original) The computer-readable transmission medixim of claim 29, wherein the 
output values for subject pels on an image edge are encoded with position information to align 
the subject pels on the image edge toward a black filled region. 

38. (Original) The computer-readable transmission medium of claim 29, wherein the 
output values for subject pels on the image edge are encoded with a sub-pulse width power level 
that is less than the sub-pulse width power level for pels in the black filled region. 
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39. (Currently Amended) An article of manufacture for reducing toner in an image 
comprised of raster pel data, wherein the article of manufacture causes operati ons to be 
performed, the operations comprising: 

determining surrounding pels of subject pels; 

for each subject pel, generating a sub-pulse width power to charge a sub-pel region within 
the subject pel based on a pattern of the surrounding pels of the subject pe l, wherein the charged 
sub-pel regdojnLisJess than a region of the subject pel : and 

for each subject pel, generating position inforaiation indicating an alignment of the 
sub-pel region in the pel, wherein the position information is used to position the sub-pel region 
produced by the sub-pulse width power in the pel 

40. (Previou sly Presented) The article of manufacture of claim 39, wherein toner is 
attracted to the charged sub-pel region. 



4 1 . (Previously Presented) An article of manufacture for reducing toner in an im age 
comprised of raster pel data, wherein the article of manufacture causes operations to be 
performed, the operations comprising: 

determining surrounding pels of subject pels; 

for each subject pel, generating a sub-pulse width power to charge a sub-pel region within 
the subject pel based on a pattern of the surrounding pels of the subject pel; and 

for each subject pel, generating position information indicating an alignment of the 
sub-pel region in the pel, wherein the position information is used to position the sub-pel region 
produced by the sub-pulse width power in the pel, and wherein the position information clusters 
the sub-pel region of adjacent pels in order to reduce clectrogmanctic radiation. 

42. (Previously Presented) The article of manufacture of claim. 39, wherein the 
operations further comprise: 

for each subject pel, determining whether the pattern of the surroundi ag pels indicates 
that the subject pel is in a black filled region, wherein the position information is used to align 
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the sub-^pel region in the subject pel in the black filled region to be adjacent to the sub-pel region 



43. (Previously Presented) The article of manufacture of clai m 42, wherein the 
alignment of the sub-pels forms a checkerboard pattern. 

44. (Previously Presented) An article of manufacture for reducing toner in an image 
comprised of raster pel data, wherein the article of manufacture causes operations to be 
perfoiraed, the operations comprising: 

detennining surrounding pels of subject pels; 

for each subject pel,- generating a sub-pulse width power to charge a sub-pel region within 
the subject pel based on a pattern of the surrounding pels of the subject pel; and 

for each subject pel, generating position information indicating an alignment of the 
sub-pel region in the pel, wherein the position information is used to position the sub-pel region 
produced by the sub-pulse width power in the pel, and wherein the sub-pulse width power and 
position information is encoded in a look-up table that provides one output sub-pulse width 
power and position information for an input subject pel and suixounding pel pattern. 

45. (Previously Presented) The article of manufacture of cl aim 42, wherein the 
surrounding pels include pels from the scan line including the subject pel and from scan lines 
adjacent to the subject pel, wherem the subject pel is in the black filled region if a plurality of the 
surrounding pels are all black. 

46. (Previously Presented) The article of manufacture of claim 45, wherein the subject 
pel is in the black filled region if the plurality of the pels that surround the subject pel that are all 
black form a cross shape. 

47. (Previously Presented) The article of manufacture of claim 45, wherein the 
surrounding pels and subject pel form a data window of pels, further comprising: 



in one adjacent subject pel in the black filled region. 
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encoding pel positions in the data window to include location information of the subject 
pel with respect to othefr pels if the subject pel is in one black filled region; and 

using the position information to align the sub-pel regions in the subject pels in the black 
filled region to be adjacent to the sub-pel region in one adjacent subject pel in the black filled 
region, 

48. (Previously Presented) The article of manufacture of claim wherein the data 
window forms a diamond shape with the subject pel at the center of the diamond shaped window. 

49. (Previously Presented) The article of manufacture of claim 47, wherein the 
sub-pulse width power and position information are encoded in a look-up table that provides one 
output value including sub-pidse width power and position information for an input subject pe) 
and surrounding pel pattern, and wherein the look-up table is encoded to provide die position 
information that is used to align sub-pel regions in pels in the black filled region to be adjacent to 
the sub-pel region in one adjacent subject pel for input data windows that are encoded with 
position information. 

50. (Previously Presented) The article of m anufacture of claim 45, wherein the 
surrounding pels and subject pel form a data window of pels, fi^rther comprising, for each subject 
pel; 

determining firom the pels in the data window whether the subject pel is on an edge of an 
image of black pels; and 

usitjg the data window as input to a look-up table that provides one output sub-pulse 
width power and position information for different input data window patterns including patterns 
that indicate that the subject pel is in one black filled region or on one image edge. 

5 1 . (Previously Presented) The article of manufacture of claim 50, wherein the 
look-up table is encoded to align pels on the edge toward the black filled region. 
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52. (Previously Presented) The article of manufacture of claim 50, wherein the 
look-up table is encoded to provide a sub-pulse width power level for pels on the edge that is less 
than the sub-pulse width power level for pels in the black filled region. 
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